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THE 


PREFACE. 


HE following Sheets were not 
intended to be made publick, but 
as part of the Philoſophical Tranſacti- 
ons. As thoſe Works are printed in the 
order of Time they are read; theſe Ob- 
ſervations, communicated to the Royal. 
SOCIETY at different Meetings, would, 
upon that Account, have been publiſh'd 
ſeparate in different Numbers of thoſe 
 Tranſattions. To ſatisfy therefore the 
Impatience of ſeveral learned and very 
valuable Friends, to whoſe Importunt- 
ties I have neither Will, nor Iuclination 
zo deny any thing in my Power 10 
grant, I cauſed a few Copies to be Py 
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ed, that the whole might be ſeen toge- 
ther, and then broke up the Preſs. This 


has excited the Curioſity of the Publick, 


and raiſed a Demand for theſe Expe- 
riments much beyond what / had reaſon 
zo expett..1 therefore found it neceſſary 
zo ſend them to the Preſs a ſecond Time, 
left fone of thoſe over-officious Gentle 
men, who are always ready on theſe 
Occaſions, ſhould do it for me; fo that 
whoever has an Iuclination, may now be 
made acquaimed, by what means the 


ſeveral ſurprizing Phenomena of Elec- 


tricity have been brought about. 

{ choſe to lay theſe Papers before 
the Publick in the ſame Dreſs where- 
mn they appeared before the very ho- 


nourable and learned Body, to whom, 


as the various Effetts of Electricity pre- 
ſented themſelves, they were regularly 


communicated, and from whom they 
met with a very favourable Reception. 
Many Members of the Roy a1 Soc iE TY, 
as well as ſeveral other Perſons of great 

Rank 


PREFAGE. Ht 
Rank and Duality, have been repeated 
Witneſſes of the Facts which are here 
laid before the World; particularly the 

- || preſent worthy Preſident, MaR TIN 

Fol EES, Eſq; whoſe extenſrue Abili- 

ties and great Knowledge in every Branch 

of uſeful Literature are exceeded only by 

| his Candour and Leal in promoting Hei- 

ence. The Advice and Aſſiſtance of this 

: | Gentleman, whoſe Friendſhip I ſhall al- 

ways efleem as one of the greateſt Hap- 

» | pineſſes of my Life, has been of great 

. | Moment in the Proſecution of theſs Diſ- 
coveries. I therefore take this publick 

Manner of teftifying my ſmcereſt Obliga- 

tions as well to him, as to Sir Hans 
SLOANE, Bart. who, although retired 

„from Buſmeſs, is nevertheleſs attentive 

to whatever tends to the Advancement 

; | of Philoſophy. Upon a Report made to 

bim of theſe Experiments and Obſerva- 

tions, be, as ſurviving Executor of Sir 

GoDrREY CoPLEy, was pleaſed to 

appoint me laſt Tear to recerve the an- 

nual 
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uual Prize-medal of Gold, given by the || | 


 RovaL SocIETY in conſequence of Sir | . 


Goprrtvy's Benefattion, The Honour 
of being ſo particularly taken notice of | 
by Gentlemen of ſuch diſtinguiſhed Me- 
rit, as it cannot but gib me the higheſt | 
Pleaſure, ſo ſhall it ever continue to | 
raiſe in me Hentiments of the trneſt | 
Gratitude, and moſt profound Reſpect. 
[F it ſhould be aſked, to what uſe- 
ful Purpoſes the Effetts of Electricity 
can be applied, it may be anſwered, 
that we are not as yet ſo far advanced | 
in theſe Diſcoveries as to render them 
conducrve to the Service of Mankind. 
Per fettion in any Brauch of Philoſophy | 
7s to be attained but by flow Gradatz- | 
ons. It is our Duty to be ſtill going | 


forward; the reſt we muſt leave to the | 


Direction of that Providence, which | 
we know aſſuredly, has created nothing | 
in vain. But male no Scruple to aſ- | 


ſert, that notwithſtanding the great Ad- | 


vances, which have been made in this 
part 


P R E F A C E. v 
Hart of natural Philoſophy within theſe 


„ || few Tears, many and great Properties 
„remain ſtill undiſcover d. Future Phi- 
of luoſopbers (ſome perhaps even of the pre- 
-. | /ent Age) may deduce from electrical 
ft | Experiments, Uſes extremely beneficial 
„20 Hociet in general, 
＋ NO preſent Advantage accrued to 
| thoſe Perſons, or to that Age, which firſt 
. | diſcover d the Properties of the Mag- 
net. Many hundreds of Tears inter- 
„ ve ned, before they were applied to the 
great Uſes of Navigation. Had theſe 
„ | remain'd a ſecret till now, what other 
J. Methods could have been ſubſtuuted in 
y | their Place, by which we could ſecurely 
ij. 3 zraverſe the vaſt Ocean? All the Ad- 
18 | vantages we recerve from diſtant Com- 
„ | merce, we muſt ſtill have been Strangers 
„ , but for this fortunate Application of 
72 i the magnetical Power. And even the 
/- | Diſcoveries thus far had been very in- 
4. | perfett, without the Knowledge of the 
%% [ariation of the Compaſs. But the pre- 
ſeut 
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ſent Age, and even this Nation, boaſts of 


a Gentleman *, who ſeems to be entruſted 
with the magnetical Powers themſelves. 
He makes artificial Magnets, increaſes 
in a few Minutes the Powers of real 
ones to a ſurprizing Degree, changes at 
Pleaſuse their Poles, aud makes that 
newly ucquired Polarity, permanent. 
The World, I hope, will not long be de- 
prived of the Manner, by which theſe 
extraordiuary Changes are produced, 
which as yet this Gentleman thinks proper 
zo conceal. As Eleftricity has ſome Pro- 
perties in common with Magnetiſm, as 
will be ſhewn in the Courſe of theſe Ob- 
ſervations ; ſome new Lights probably 
may be thrown upon beth, But to re- 
turn; admitting even, that no ſubſtan- 


tial Advantages could ariſe from the In- 


quiries before us, (which, however, we can 
by no means grant, upon our conſidering 
the Effects we already percerve of its 
Operations upon human Bodies) whatever 


* Dr, Gowin Knight, F. R. 8. 


tends 


PREFACE. vii 


rends to enlarge the Conceptions of the 
Mind, and to implant in us ſtill more 
lofty Ideas of the Almighty Author of 
Nature, deſerves certaiul), independens 
of other Conſiderations, our higheſt Re- 
gard. AY 
THESE Experiments were all made 
with Glaſs Tubes of about two Foot long; 
the Bore about an Inch in Diameter. 
But a ſcrnpulons Exattneſs in theſe Pro- 
portions is no ways neceſſary. The 
thinner and lighter theſe Tubes are, the 
ſooner they are excited; though they, tis 
true, don't retain their Power ſo long as 
thoſe, which are more thick and ſubſtan- 
tial. But where you intend to commu- 
nicatè the electrical Power, as faſt as 
ou excite it, I ſhould prefer a hight 
Tube ; though it ought never to be leſs 
than = of an lIuch thick, becauſe of the 

Danger of breakung it by the Hriction. 
THE Tube, before it is rubbed, 
Should be always made dry and warm, 
which may be done by laying it before 
A the 
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the Fire. But I cannot omit hereupon 
| making one farther Remark; viz. that 
_ Glaſs Tubes, exactly of he ſame Di 
menſious, e ſame Time, and 
with the ſame Materials, vary conſidera- 
bly with regard to their Finch for elec- 


ſome deggee of cold is moſt eligible, though 
bade ſucceeded in the great 75 Fogs, but 
with more Difficulty, 


T.Q - 


zrical Purpoſes. Clear and dry Air with | 


{ 


1 0 
Martin Folkes, Eſq; 


ys 


vy 7 
HE Society having heard 
from ſome of their Corre- 
ſpondents in Germany, that 
what they call a Vegetable Quinteſ- 
ſence had been fred by Electricity, 
I take this Opportunity to acquaint 
you, that on Friday Evening Jaſt 1 
ſucceeded, after having been diſap- 
pointed in many Attempts, in ſetting 
Spirits of Wine on Fire by that Pow- 
er. The preceding Part of the Week 
Airs bs had 
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had been remarkably warm, and the Air 
very dry, than which nothing is more 


neceſſary towards the Succeſs of Elec- 
trical Trials; to theſe I may add, that the 
Wind was then Eaſterly and inclining 


to freeze, I that Evening uſed a glaſs | 


Sphere as well as a Tube; but Ialways 


find myſelf capable of ſending forth 


much more Fire from the Tube than 
from the Sphere, probably from not 
being ſufficiently uſed to the laſt. 

I Had before obſerv'd, that al- 
though * Non,: electric Bodies made 
electrical, loſe almoſt all that E- 
lectricity by coming either within 


OT 


*I call Ekrics per je or. originally-electrics, 
thoſe Bodies, in which an attractive Power towards- 
light Subſtances is eaſily excited by Friction; ſuch. 


as Glaſs, Amber, Sulphur,. Sealing-wax, and moſt 
dry Parts of Animals, as Silk, Hair, and ſuch like. 
I call Non-ele&rics or Conductors of Electricity, 
thoſe Bodies, in which the above Property is not at 
all or very ſlightly. perceptible ; ſuch as Wood, A- 
nimals living or dead, Metals and vegetable Sub. 


ſtances. See Gray, Du Fay, Deſaguliers, Wheler,, 


in the Philoſophical Tranſactions. 
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or near the Contract of Nom elee- 
trics not made electrical; it happens 
otherwiſe with Regard to Eledlrics 
per ſe, when excited by rubbing, pat- 
ting, Sc; becauſe from the rubbed 


Tube I can ſometimes procure five or 


fix Flaſhes from different Parts, as 
though the Tube of two Foot long, 
inſtead of being one continued Cylin- 
der, conſiſted of five or fix ſeparate 
Segments of Cylinders, each of which 
gave out its Electricity at a different 
Exploſion. 

Taz Knowledge of this Theorem 
is of the utmoſt Conſequence towards 
the Succeſs of electrical Experiments; 
inaſmuch as you muſt endeavour by all 
poſſible Means to collect the Whole of 
this Fire at the ſame Time. Profeſſor 
Hollman ſeems to have endeavour'd at 
this and ſucceeded, by having a Tin 
Tube, in one End of which he put a 


great many Threads, whoſe Extremi- 


ties touch d the Sphere when in Motion, 
and 


| 
' 
| 
| 
| 


| 
4 
| 


b 
and each Thread collected a Quan- 
tity of electrical Fire, the Whole of 


which center'd in the tin Tube, and 
went off at the other Extremity. An- 


other Thing to be obſerv'd, is to en- 


deavour to make the Flaſhes follow 
each other ſo faſt, as that a Second 


may be viſible before the Firſt is extin- | 


guiſh'd. When you tranſmit the elec- 
trical Fire along a Sword or other In- 
ſtrument, whole Point is ſharp, it of- 


ten appears as a Number of diflemi- | 
nated Sparks, like wet Gunpowder or | 


I/ild-fire; but if the Inſtrument has 
no Point, you generally perceive a 
ure bright Flame, hike what is vul- 
early call'd the Blue-ball, which gives 
the Appearance of Stars to fired 

Rockets. 
Tux following is the Method I 
made ule of and was happy enough to 
ſucceed in. I ſuſpended a Poker in 
filk Lines; at the Handle of which I 
hung ſeveral little Bundles of white 
Thread, 


0 


2 


AFY 


Thread, the Extremities of which 
were about a Foot at right Angles 
from the Poker. Among theſe 
Threads, which were all attracted by 


the rubbed Tube, I excited the great- 


eſt electrical Fire I was capable, whilſt 
an Aſſiſtant near the End of the Poker 


held in his Hand a Spoon, in which 


were the warm Spirits. Thus the Thread 
communicated the Electricity to the 
Poker, and the Spirit was fired at the 


other End. It mult be obſerv'd in this 
Experiment, that the Spoon with the 
Spirit muſt not touch the Poker; if it 


it does, the Electricity without any 
flaſhing is communicated to the Spoon, 


and to the Aſſiſtant in whoſe Hand it 
is held, and ſo is loſt in the Floor. 
Buy theſe Means, I fired ſeveral 
Times not only the ætherial Liquor or 
9 Phlogifton of Frobenius and rectified 
Spirit of Wine, but even common 


proof Spirit. Theſe Experiments, as 


I before obſerv d, were made laſt Fri- 


da) 
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day Night, the Air being perfectly 
dry. Sunday proved wet and Monday 


ſomewhat warm, ſo that the Air was 


full of Vapour; Wind South-Weſt and 
cloudy, Under theſe Diſadvantages, 
on Monday Night I attempted again 
my Experiments; they ſucceeded, but 
with infinitely more Labour than the 


preceding, becauſe of the Unfitneſs| 


of the Evening for ſuch Trials, Tour 
Candour will not permit you to think 
my Minuteneſs trivial, with Regard 
to the Circumſtances of the Weather, 
who know, how many Things muſt 


concur to make theſe Experiments ſuc- | 
ceed. I ſhall wait with Impatience 


for a proper Opportunity to have theſe 
Experiments repeated in your Preſence, 
and am, with the utmoſt Reſpect, 


Sir, your moſt obedient, 


Alderſgate-Street, | | 
n humble Servant, 


W. Warsox. 
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d | TO THE 


il ROYAL SOCIETY. 


GENTLEMEN, 


LaTELY acquainted you, that I 
bad been able to fire Spirit of 
Wine, Phologiſton of Frobenius, and 
common proof Spirit, by the Power 
of Electricity. Since which (till Yel- 
terday) we have had but one very dry. 
fine Day; viz. Monday, April 15. 
Wind E. N. E; when about four o. 
Clock in the Afternoon, I got my Ap- 
paratus ready, and fired the Spirit of 
Wine four Times from the Poker as 
before, three Times from the Finger | 
of a Perſon electrified, ſtanding upon | 
C B a Cake b 
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a Cake of Was. and once from the | 


Finger of a ſecond Perſon ſtanding up- 


on Wax, communicating with the 
firſt by means of a walking Cane held 
between their Arms extended. The 
horizontal Diſtance in this Caſe be- 
tween the glaſs Tube and the Spirit 
was at leaſt ten Feet. | 

You all know, that there is the re- 
pulſive Power of Electricity, as well 
as the attractive; inaſmuch as you 
are able, when a Feather or ſuch- like 
light Subſtance is replete with Elec- 
tricity, to drive it about a Room, 


which Way you pleaſe. This repul- 


ſive Power continues, until either the 
Tube loſes its excited Force, or the 
Feather attracts the Moiſture from the 
Air, or comes near to ſome non- 


electric Subſtance; if fo, the Feather 


is attracted by, and its Electricity loſt in, 
whatever Non- electric it comes near. 


In electrified Bodies, you ſee a perpe- 


tua] Endeavour to get rid of their E- 
lectricity 


TS 


lectricity. This induced me to make 
the following Experiment. I placed 
a Man upon a Cake of Wax, who 
held in one of his Hands a Spoon with 
the warm Spirits, and in the other a 
Poker with the Thread. I rubbed the 
Tube amongſt the Thread, and electri- 
fied him as before. I then ordered a 
Perſon not electrified to bring his Fin- 
ger near the Middle of the Spoon; 
upon which, the Flaſh from the Spoon 
and Spirit was violent enough to fire 
the Spirit. This Experiment I then 
repeated three Times, In this Me- 
thod, the Perſon by whoſe Finger the 
Spirit of Wine is fired, feels the Stroke 
much more violent, than when the 
electrical Fire goes from him to the 
Spoon. This Method for the Sake of 
Diſtinction, we will call the repulſive 
Power of Electricity. 

Taz late Dr. Deſaguliers has ob- 
ſerved in his excellent Diſſertation con- 
cerning Electricity, . That there is a 

B 2 « Sort 
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« Sort of Capriciouſneſs attending 
«© theſe Experiments, or ſomething un- 
«© accountable in their Phenomena, 
« not to be reduced to any Rule. 
« For ſometimes an Experiment, 
& which has been made ſeveral Times 
«© ſucceſſively, will all at once fail.” 


AR 


* 


' Now I imagine that the greateſt Part, 


if not the Whole of this Matter, de- 
pends upon the Moiſture or Dryneſs of 
the Air, a ſudden though flight Alte- 
ration in which, perhaps not ſuffici- 
ent to be obvious to our Faculties, may 


be perceived by the very ſubtle Fire of 


Electricity. For 
ift, 1 conceive, that the Air it- 


ſelf (as has been obſerved by Dr. De- 


ſaguliers) is an ElefFric per ſe and of 


the vitreous Kind; therefore it repels 
the Electricity ariſing from the glaſs 


Tube, and diſpoſes it to electrify what- | 


ever non- electrical Bodies receive the 


_ Effluvia from the Tube, 


2dly, 


7 
I 
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2dly, Tur Water is a non-Blefric. 
and of Conſequence a Conductor of 
EleQricity ; ; this is exemplified by a Jett 

of Water being attracted by the Tube, 
from either Electrics per ſe conduct- 
ing Electricity, and on Elefrics more 
readily when wetted; but what is 
more to my preſent Purpoſe, is, that if 
you only blow through a dry glaſs 
Tube, the Moiſture from your Breath 
will cauſe that Tube to be a Conduc- 
tor of Electricity. 

THaz3x being premiſed; in propor- 
tion as the Air is replete with watery 
Vapours, the Electricity ariſing from 
the Tube, inſtead of being conducted 
as propoſed, is, by means of theſe Va- 
pours, communicated to the circum- 
ambient Atmoſphere and dillpated as 
faſt as excited. 

THis Theory has been cons 
to me by divers Experiments, but by 
none more remarkably than on the E- 

vening 


[14] 
vening of the Day I made thoſe be- 
fore-mention'd; when the Vapours, 
which in the Afternoon by the Sun's 
Heat, and a briſk Gale were diſſipated, 
and the Air perfectly dry, deſcended a- 
gain in great Plenty upon the Abſence 
of both, and in the Evening was very 
damp. For between ſeven and eight 
o'Clock, I attempted again the ſame 


Experiments in the ſame Manner, 


without being able to make any of 


them ſucceed ; though all thoſe men- 


al 


tion'd in this Paper with others of leſs | 
Note, were made in Half an Hour's 


Time. 


I am the more particular in this, | 
being willing to fave the Labour of | 


thoſe, who are deſirous of making 


theſe Kind of Trials; for although | 


ſome of the leſſer Experiments may 
ſucceed almoſt at any time, yet I ne- 
ver could find that the more remark- 

able 


ern FOR 
ee 
ot re 
ke PA coo 


able ones would ſucceed but in dry 
„ Weather. 

I am, Gentlemen, 
y 3 Tur moſt obedient, 


5 | humble g ervant, 


f W. Warsox. 
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TO THE 


ROYALSOCIETY.| 


GENTLEMEN, 


N ſome Papers I lately did myſelf 

the Honour to lay before you, 1 
acquainted you of ſome Experiments 
in Electricity ; particularly I took no- 
tice of having been able to fire Spirit 
of Wine by what I call'd the repulfive 
Power thereof; which I have not 
heard had been thought of by any of 
thoſe German Gentlemen, to whom 
the World is obliged for many ſurpri- 


zing Diſcoveries in this Part of natural 


Philoſophy. 


How 


[ 17 ] 
How far ſtrictly ſpeaking the Spi- 
rit in this Operation may be ſaid to be 
fired by the repulſive Power of Elec- 
tricity, or how far that Power, which 
repels light Subſtances when fully im- 
pregnated with Electricity, fires the 
Spirit, may probably be the Subject of 
a future Inquiry; but as I am unwil- 
ling to introduce more Terms into 
any Demonſtration than what are ab- 
ſolutely neceſſary for the more ready 
Conception thereof, and as inflamma- 
ble Subſtances may be fired by Elee- 
tricity two difterent Ways, let the fol- 
lowing Definitions at preſent ſuthce of 
each of theſe. Methods. 
Bur firſt give me Leave to pre- 
miſe, that no inflammable Subſtances 
will take fire, when brought into or 


near the Contact of Electrics per ſe 


excited to Electricity. This Egedk muſt 
be produced by non- electrical Subſtan- 


ces impregnated with Electricity re- 


ceived 
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ceived from the exciting Electrics per 
ſe, But to return, 

1/}, I suyposE that inflammable 
Subſtances are fired by the attractive 
Power of Electricity, when this Effect 
ariſes from their being n near 
excited Non- Electrics. 

241% THaT inflammable Subſtan- 
ces are fired by the repulſive Power of 
Electricity; when it happens, that the | 
inflammable Subſtances, being firſt e- 
lectrified themſelves, are fired by being 
brought near Non-Elcarics not ex- 
cited, 

_ *Tr1s Matter will be ade iluſ-- < 
trated by an Example. Suppoſe that 
] 

| 


either a Man ſtanding upon a Cake of 
Wax, or a Sword ſuſpended in ſilk 
Lines are electrified, and the Spirit, 
being brought near them, is fired, this 
is ſaid to be perform'd by the attrac- 
tive Power of Electricity. But if the 
Man electrified as before holds a Spoon 
in his Hand containing the Spirit, or 
| the 
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the ſame Spoon and Spirit are placed 
upon the Sword, and a Perſon not eleg- 
trified applies his Finger near the 
Spoon, and the Spirit is fired from the 
Flame ariſing from the Spoon and 
Spirit upon ſuch Application; this 1 
call being fired by the repulſive Power, 
Of the two mention'd Kinds I ge- 
nerally find the repulſive Power 


| ſtrongeſt. 


gin my laſt Communication, the 


| Spirit has been fired both by the at- 


tractive and repulſive 2 5 through 
four Perſons ſtanding upon electrical 
Cakes; each communicating with the 
other either by the Means of a walk- 


ing Cane, a Sword, or any other non- 


electric Subſtance. It has likewiſe 


been fired from the Handle of a Sword 


held i in the Hand of a third Perſon, 

I HAVE not only fired Frobenins's 
Pholgiſton, rectified- ſpirit and com- 
mon proof - ſpirit, but alſo Sal volatile 
oleoſum, Spirit of Lavender, dulcified 

O 2 5 
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Spirit of Nitre, Peony Water, Daf/'s 


Elixir, Helvetiuss Stiptic, and ſome | 


other Mixtures where the Spirit has 
been very conſiderably diluted ; like- 
wiſe diſtilled vegetable Oils, ſuch as 
that of Turpentine, Lemon, Orange 
Peels and Juniper; and even thoſe of 
them, which are ſpecifically heavier 
than Water, as Oil of Saſſafras; alſo 
refinous Subſtances, ſuch as Balſam Ca- 
pivi and Turpentine ; all which fend 
forth, when warmed, an inflammable 
Vapour. But expreſſed vegetable Oils, 
as thoſe of Olives, Linſeed, and Al- 
monds, as well as Tallow, all whoſe 
Vapours are uninflammable, I have 
not been able yet to fire; but theſe in- 


deed will not fire on the Application 


of lighted Paper. Befides, if theſe 
laft would fire with lighted Paper, 


unleſs their Vapours were inflamma- 


ble, I can ſcarce conceive they would 


fire by Electricity; becauſe in firing | 
Spirits, Sc. Talways perceive that the 


Elec- 


TP Us td | uu” 


F 3x ] 


Electricity ſnaps before it comes in 


Contact with their Surfaces, and there- 


fore only fires their, inflammable Va- 
pours. 

As an excited Non-Electric emits 
almoſt all its Fire, if once touch'd by 


a Non- Electric not excited, I was de- 


firous of being ſatisfy'd, whether or 
no the Fire emitted would not be 
greater or leſs in proportion to the Vo- 
lume of the electrified Body. In or- 


der to this 1 procur'd an Iron Bar 


about five Feet long, and near 170 


Pounds in Weight; this 1 electrified 
lying on Cakes of Wax and Roſin, 
but obſerved the Flaſhes ariſing there- 
from not more violent than thoſe from 
a common Poker. In making this 
Experiment, being willing to try, the 
repulſive Force, it once happen'd that 


| whilſt the Bar was at one End electri- 
tying, a Spoon lay upon the other, 


and upon an Aſſiſtant's pouring ſome 


warm Spirit into the Spoon, the elec- 
trical 
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trical Flaſh from the Spoon ſnapped 
and fired the firſt Drop of the Spirit, 


which unexpectedly fired not only the} 


whole Jett as it was pouring, but kin- 
dled likewiſe the whole Quantity in 
the Pot, in which I uſually have it 
warm d. 

T ind, in firing inflammable Sub- 


ſtances from the Fi inger of a Man 
ſtanding upon Wax, that cæteris pa- 


ribus the Succeſs is more conſtant, if 
the Man inſtead of holding the Thread 
(the Uſe of which 1 dead in 
a former Paper) in his Hand, the 
Thread is fulpended at the End of an 
Iron Rod held in one Hand, and he 
touches the Spirit with one of the 
Fingers of the other. 

Ie a Man, ſtanding upon the elec- 
trical Cake with a Diſh or deep Plate 
of Water in one Hand, and the Iron 


Rod with the Thread in the other, is 


made electrical; and a Perſon not erec- 
— uch any Part either of the 
Plate 


te 
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plate or Water, the Flaſhes of Fire 
come out plentifully, and wherever 


you bring your Finger very near, the 


Water riſes up in a little Cone, from 
the Point of which the Fire is pro- 
duced, and your Finger, though not in 
actual Contact, is made wet. The 
ſame Experiment ſucceeds through 
three or more People. 

In firing inflammable Subſtances, 
the Perſon who holds the Spoon in his 
Hand to receive the electrical Flaſhes, 
when the Finger of the electrified 
Perſon is brought near thereto, not 
only feels a tingling in his Hand, but 
even a flight Pain up to his Elbow. 
This is moſt perceptible in dry Wea- 
ther, when the Electricity is very 
powerful. 

THzRE is a makes Difficulty 
in firing Elefrics per ſe, ſuch as Tur- 
pentine, and Balſam Capivi, by the re- 
pulſive Power of Electricity; becauſe 


in this Caſe theſe Subſtances will not | 


permit 
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permit the Electricity to paſs through 
them ; therefore when you would have 
this Experiment ſucceed, the Finger 


in a Spoon, that the Flaſhes from the 
Spoon (for theſe Subſtances will emit 
none) may ſnap, where they are ſpread 


| the thinneſt, and then fire their Eflu-F 
| | via, This Experiment, as well as ſe-ſ 
li veral others, ſerves to confute that] 
Opinion, which has prevail'd with] 
| many, that the Electricity floats only] 


| upon the Surfaces of Bodies. 

| Ir an electrical Cake is dipp'd in 
| Water, it is thereby made a Conductor 
of Electricity, the Water hanging a- 
þ bout it tranſmitting the electrical Ef- 
fluvia in ſuch a manner, that a Perſon 
ſtanding thereon can by no means be 
electrified enough to attract the Leaf 


the Perſon ſtanding upon the ſame 
Cake 


of the Perſon, who is to fire them, is] 
to be applied as near to the Edge as poſ-· 
Hble of theſe Subſtances when warm' d! 


i Gold at the ſmalleſt Diſtance; though Þ 


„ 
Cake when dry, attracted a Piece of 


fine Thread hanging at the Diſtance 
of two Feet from his Finger. We 


muſt here obſerve that the Cake being 


of an unctuous Subſtance, the Water 
will no where lie uniformly thereon, 
but adhere in ſeparate Moleculæ; 5 


that in this Inſtance the Electricity 


jumps from one Particle of Water to 
another, till the Whole is diſſipated. 
From the Appearance of the 
Threads amongſt which I rub the 
Tube, I can frequently judge, though 
the Spirit may be many Feet diſtant 
from them, whether or no it will fire; 
becauſe when the Perſons ſtanding up- 
on the Wax are made electrical enough 


to fire the Spirit, the Threads repel 
each other at their lower Parts, where 
they are not confin'd, to a conſidera- 
ble Diſtance, and this Diſtance is in 
Proportion as the Threads are made 


electrical. 
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conduct the Electricity, be as warm as 
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Ir two Perſons ſtand upon electrical] 
Cakes at about a Yard's Diſtance from | 
each other, one of which Perſons, for] 
the Sake of Diſtinction, we will call A, 
the other B: If A when elecrified | 
touches B, A loſes almoſt all his Elec- 
tricity at that Touch only, which is re- 
ceiv'd by B and ſtopp'd by the electrical Þ 


Cake; if A is immediately electrified 
again to the ſame Degree as before 


and touches B, the Snapping is leſs up- 
ON the Touch; and this Snapping, up- b 


on electrifying A, grows leſs and leſs, 
till B being impregnated with Elec- 
tricity, though receiv d at Intervals, the 
Snapping will no longer be ſenſible. 
Tur Glaſs will repel and not con- 
duct the Electricity of Glaſs, has been 
mention'd by others, who have treated 
of this Subject; but the Experiments 
to determine this Matter muſt be con- 
ducted with a great deal of Caution; 
for unleſs the glaſs Tube, intended to 


the 
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the external Air, it will ſeem to prove 
the contrary, unleſs in very dry Places 
and Seaſons. Thus, I ſometimes have 
brought a cold, though dry, Glaſs 
Tube near three Feet long into a 
Room, where there has been a Num- 
| ber of People; when, upon placing 
the Tube upon Silk Lines, and laying 
| ſome Leaf Silver upon a Card at one 
End and rubbing another Glaſs Tube 
at the other, the Silver has, contrary to 
| Expectation, been thrown off as readily 
as from an Iron Rod, At firſt I was 
ſurpriz'd at this Appearance, but then 
conjectur'd, that it muſt ariſe from the 
Coldneſs of the Glaſs, condenſing the 
floating Vapour of the Room; in or- 
der then to obviate this, I warm'd the 
Tube ſufficiently, and this Effect was 
no longer produced, but the Silver lay 


perfectly ſtill. 
IF a Number of Pieces of fine- 


ly ſpun Glaſs cut to about an Inch 


in Length, little Bits of fine Wire of 
the ſame Length of what Metal you 
D 2 pleaſe, 


[ 28 ] 


picaſe, and ſmall Cork Balls, are either 
put all together, or each by them- | 


ſelves, into a dry Pewter Plate, or 
upon a Piece of poliſh'd Metal, they 
make in the following Manner a very 
odd and ſurprizing Appearance. Let 
a Man, ſtanding g upon electrical Cakes, 
hold 21 Plate in his Hand with the 


its of Glaſs, Wire, &c. detached 


from each other, as much as conve- 
niently may be; whey he is electrified, 
let him caule a Perſon ſtanding upon 
the Ground to bring another Plate, his 
Hand, or any other” Non- Electric, ex- 
actly over the Plate containing theſe 
Bodies. When his Hand, Sc. is about 
eight Inches over them, let him bring 
it down gently: As it comes near, in 
proportion to the Strength of the E- 
lectricity, he will obſerve the Bits of 
Glaſs firſt raiſe themſelves upright ; 
and then, if he brings his Hand nearer, 
dart direaly up and ſtick to it with- 


out ſnapping. The bits of Wire will 


ily 


„ 
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| fly up likewiſe, and as they come near 
the Hand, ſnap aloud; you feel a 
| ſmart Stroke, and ſee the Fire ariſing 
from them to the Hand at every Stroke; 
each of theſe, as ſoon as they have dif. 
| charged their Fire, falls down again 
upon the Plate. The Cork Balls alſo 
fly up, and ſtrike your Hand, but fall 
| again directly. You have a conſtant 
! Succeſſion of theie Appearances as 
long as you continue to electrify the 


Man, in whoſe Hand the Plate is held ; 


but if you touch any Part either of the 
Man or Plate, the Pieces of Glaſs, 
which before were upon their Ends, 
immediately fall down. 

Soug few Years ago, Sir James 
[,ow:her brought ſome Bladders fill'd 
with inflammable Air, collected from 
his Coal- mines, to the Royal Society. 
This Air flam'd upon a lighted Can- 
dle being brought near it. This In- 
flammability has occaſion'd many ter- 
rible Accidents, Mr. Maud, a wor- 

thy 


194 
thy Member of this Society, made at 
that Time by Art, and ſhew'd the 


Society, Air exactly of the ſame Qua- 
lity. I was deſirous of knowing if | 


this Air would be kindled by electri- 


cal Flaſhes. I accordingly made ſuch 


Air by putting an Ounce of Filings of | 
Iron, an Ounce of Oil of Vitriol and 


four Ounces of Water into a Florence 
Flaſk ; upon which an Ebullition en- 


ſued, and the Air, which aroſe from | 
theſe Materials; not only fill'd three 


Bladders, but alſo, upon the Applica- 
tion of the Finger of an Electrified 
Perſon, took Flame and burnt near the 
Top and out of the Neck of the 
Flaſk a conſiderable Time. When 
the Flame is almoſt out, ſhake the 
Flaſk and the Flame revives. Vou 
muſt with your Finger dipped in Wa- 
ter, moiſten the Mouth of the Flask 
as faſt as it is dried by the Heat within, 


or the Electricity will not fire it: Be- 
cauſe the Flask being an Electric per 
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/e will not ſnap at the Application of 
the Finger, without the Glaſs being 
firſt made non- electric by wetting. It 
| has ſometimes happen'd, if the Fin- 
ger has been applied before the in- 
| flammable Air has found a ready Exit 
from the Mouth of the Flask, that 


the Flaſh has fill'd the Flask, and gone 
off with an Exploſion equal to the 
firing of a large Piſtol, and ſometimes 


indeed it has burſt the Flask. The 
| fame Effect is produced from the Spi- 
rit of Sea Salt, as from Oil of Vi- 


triol; but as the Acid of Sea Salt is 
much lighter than that of Vitriol, there 
is no Neceſſity to add the Water in 
this Experiment. 

Thosk who are not much acquaint- 


ed with Chemical Philoſophy, may 


think it very extraordinary, that from 


| a Mixture of cold Subſtances, which 
| both conjunctly and ſeparately are un- 
inflammable, this very inflammable 
{ Vapour ſhould be produced, In or- 


der 
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der to ſolve this, it may not be im- 
proper to premiſe,” that Iron is com- 
pounded of a Metallic as well as a Sul- 
phureous Part. This Sulphur is ſo fix d, 
that, after heating the Iron red hot, 
and even melting it ever ſo often, the 
Sulphur will not be diſengaged there- 
from : But upon the Mixture of the 
Vitriolic Acid, and by the Heat and 
Ebullition which are almoſt inſtantly 
produced, the Metallic Part is diſ- 
ſolved, and the Sulphur, which before 
was intimately connected therewith, 
being diſengaged, becomes volatile, 
This Heat and Ebullition continues 
till the Vitriolic Acid is perfectly ſa- 
turated with the Metallic Part of the 
Iron, and the Vapour once fired con- 
tinues to flame, until this Saturation 
being effected, no more of the Sul- 


phur flies off. 


IAA heretofore mentioned, how Þ 
conſiderably perfectly dry Air con- 
duces to the Succeſs of theſe Experi- 

ments; 
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ments; but we have been lately in- 
formed by an Extract of a Letter, that 
Abbe Nolet was of Opinion that they 


would ſucceed in wet Weather, pro- 
vided the Tubes were made of Glaſs, 


tinged blue with Zaffer. I have pro- 
cured Tubes of this Sort, but, _ 
giving them many candid Trials, I 
cannot think them equal to their Re- 


| commendation, I firſt tried one of 


them _ ſmart Shower of Rain after 
a dry Day, when the Drops were 


large, and the Spirit fired three Times 


in about four Minutes; the ſame Ef- 
tet ſucceeded, under the ſame. Cir- 
cumſtances, fiat) the white one; but 


after three or four Hours raining, 


when the Air was perfectly wet, I ne- 
ver could make it ſucceed, And to 
illuſtrate this Matter further, I have 
been able when the Weather has been 


very dry, with once rubbing my Hand 


down this blue Tube, and applying 
it to the End of an Iron Rod {x Feet 
E long, 
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long, to throw off ſeveral Pieces off 
Leaf-Silver lying upon a Card at the 
other End of this Rod, whereas I ne- 
ver have been able to thaw it off by 
any Means in very wet Weather, Be- 
fides I am of Opinion, that after the 
Electrical Fire is gone from the Tube, 
the Tube has no Share in the conduct- 
ing of it; my Sentiments on that 
Head 1 laid beſore you in a former Pa- 
per: For if the Silk Lines are wetted, 
they diffuſe all the Electricity, and the 
ſame Effects happen when the Air is 
wet, be your Glaſs of what Colour it 
will. It may not be improper here 
to obſerve, that Zaffer, which is 
uſed by the Glaſs- makers and Ena- 
mellers, is made of Cobalt or Mun- 
dick calcin'd after the ſubliming the 
Flowers. This being reduced to a ve- 
ry fine Powder, and mixt with twice 
or thrice its own Weight of finely 
powdered Flints, is moiſten'd with 
Water and put up in Barrels, in which 

— it 
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offlit ſoon runs into a hard Maſs and is 


the 


call'd Zaffer. 

A DRY Sponge hanging by a Pack- 
thread at the End of an electrified 
Sword, or from the Hand of an elec- 
trified Man, gives no Signs of being 
made electrical; if it is well ſoak d 
in Water, wherever it is touched, you 
both ſee and feel the electrical Sparks. 
Not only ſo, but if it is ſo full of 


Water, that it falls from the Sponge, 


thoſe Drops in a dark Room, receiv'd 
upon your Hand, not only flaſh and 
ſnap, but you perceive a pricking 


Pain. If you hold your Hand, or a- 


ny non electrical Subſtances, very 
near, the Water which had ceaſed 
dropping when the Sponge was not 
electrified, drops again upon its being 
electrified, and the Drops fall in Pro- 
portion to the receiv d Electricity, as 
though the Sponge were gently 
ſqueez d between your Fingers. I 
was deſirous to know if I was able to 

E 2 electrify 
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electrify a Drop of cold Water, drop- 
ing from the Sponge, enough to fire 
the Spirit; but after many unſucceſs- 
ful Trials, I was forced to deſiſt; be- 
cauſe the cold Water dropping from Þeec 
the Sponge not only cool'd the Spirit Cor 
too much, but alſo render'd it too the 
weak; likewiſe, every drop carried! ( 
with it great Part of the Electricity Pot 
from the Sponge. I then conſider'd, ITh 
in what Manner, I could give a Te- Pore 
nacity to the Water, ſufficient to make fire 
the Drops hang a conſiderable Pot! 
Time, and this I brought about by Þ ve: 
making a Mucilage of the Seeds of | fre 
Fleawort. A wet Sponge then, Þ ne 
ſqueez d hard and filld with this le 
cold Mucilage, was held in the Hand Þ in 
of an electrified Man, when the Drops Ine 
forced out by the Electricity, aflifted Þ fr 
| by the Tenacity of the Liquor, hung Þ n 
ſome Inches from the Sponge; and by i 
a Drop of this I fired not only the Þ a 
Spirit of Wine, but likewiſe the in- 
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gammable Air before mentioned, both 


vith and without the Exploſion. 
What an extraordinary Effect is this! 


[That a Drop of cold Water (for the 


Seeds contribute nothing but add 
Conſiſtence to the Water) ſhould be 
the Medium of Fire and Flame, 
 Camenor is a vegetable Reſin, and 
of Conſequence an Electric per /e. 
This Subſtance, notwithſtanding its 


great Inflammability, will not take 
fire from the Finger of a Man or any 


other Body electrified, though made 
very warm and the Vapours ariſe there- 
from in great Abundance, Becauſe, 
neither Electrics per /e excited, or e- 
lectrified Bodies, exert their Force by 
inapping upon Electrics per /e, though 
not excited, If you break Camphor 
ſmall, and warm it in a Spoon, it is not 
melted by Heat like other Reſins; but 
if that Heat were continued it would 
all prove volatile. To Camphor thus 
warm'd, the Finger of an electrified 

| Man, 
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Man, a Sword or ſuch-like, will in 
ſnapping exert it Force upon the 
Spoon, and the circum-ambient Va- 
pour of the Camphor will be fired | 
thereby, and light up the whole 
Quantity expoſed. The ſame Experi- 
ment ſucceeds by the repulſive Power 
of Electricity. 

A PokkR thoroughly ignited put 
into Spirit of Wine, or into the di- 
ſtilled Oil of Vegetables, produces 
no Flame in either; it indeed occa- 


ſions the Vapours to ariſe from the Oil 


in great Abundance. But if you elec- 
trify this heated Poker, the elec- 
trical Flaſhes preſently kindle Flame in 
either. The Experiment is the ſame 
with Camphor. Theſe Experiments, 
as well as the following, ſufficiently 


evince, that the electrical Fire is 


truly Flame, and that extremely ſub- 
til, 
I nave made ſeveral Trials in or- 
der to fire Gunpowder alone, which I 
tried 
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tried both warm and cold, whole and 
powder'd, but never could make it 
ſucceed ; and this ariſes in part from 
its Vapours not being inflammable, 
and in part from its not being capable 
of being fir d by Flame, unleſs the 
Sulphur in the Compoſition is nearly 
in the State of Accenſion. This we 
ſee by putting Gunpowder into a 
Spoon with rectified Spirit, which, 
when lighted, will not fire the Pow- 
der, till by the Heat of the Spoon 
from the burning Spirit, the Sulphur 
is almoſt melted, Likewiſe, if you 
hold Gunpowder ground very fine in 
a Spoon over a lighted Candle, or a- 
ny other Flame, as ſoon as the Spoon 
is hot enough to melt the Sulphur, 
you ſee a blue Flame, and inſtantly 
the Powder flaſhes off. The ſame 
Effects are obſerv'd in the Palos ful- 
mnans, compos d of Nitre, Sulphur, 
and fixed Alkaline Salt. Beſides, when 
the Gunpowder is very dry and ground 
| very 


1404 
very fine, it (as you pleaſe to make 
the Experiment) is either attracted, or 
repell'd; ſo that in the firſt Caſe, the 
End of your Finger when electrified, 
ſhall be cover'd over with the Powder, 
though held at ſome Diſtance; and in 
the other, if you electrify the Powder, 


it will fly oft at the Approach of am 


neck, Bc Subſtance, and ſome- 
times even without it. But I can at 
Pleaſure fire Gunpowder, and even dif: 
charge a Muſket, by the Power o 
Electricity, when the Gunpowder ha 
been ground with a little Camphor or 
with a few Drops of ſome inflamma 
ble chemical Oil. This Oil ſomewhat 
moiſtens the Powder, and prevents it 
flying away; the Gunpowder then be 
ing warm'd in a Spoon, the electric: 
Flaſhes fire the inflammable Vapoui 
which fires the Gun-powder: But thi 
Time beween the Vapour firing thi 
Powder is ſo ſhort, that frequent] 
mor appear as the fame and not ſuc 
ceſſii 
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1 ceſſive Operations, wherein the Guti= 
95 powder itſelf ſeems fired by the Elec- 
che vicity; and indeed the firſt Time 
1 this Experiment ſucceeded, the Flaſh 
"ON was ſo ſudden and unexpected, that 
the Hand of my Aſſiſtant, who 
touch'd the Spoon with his Finger, 
was conſiderably ſcorch'd. So that 
there ſeems a fourth Ingredient neceſ- 
fary to make Gunpowder readily take 
10 Fire by Flame, and that ſuch a one, 
as will heighten the Inflammability of 


ba the Sulphur. In common Caſes the 


lighted Match, or the little Portion of 
" ON red hot Glaſs, which falls among the 


Dal Gon from the Flint and Steel, fires 
As the Charcoal and Sulphur, and theſe 
p the Nitre. But if to theſe three In- 


gredients you add a fourth, viz. 4 
Vegetable chemical Oil, and gently 
warm this Mixture, the Oil by the 
Warmth mixes intimately with the Sul- 
phur, lowers its Confiſtence, and makes 


| 
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Powder, and is the Reſult of the Col- 


rr e 
Ene ee an a. 


[ 42 | 


it readily take fire by Flame. In theſe 


Operations, notwithſtanding I always] 
made uſe of the fineſt ſcented Oils of 


Orange Peel, Lemons, and ſuch like, 
yet upon the leaſt warming the Mix- 
ture, the rank Smell of Balſam (i. e. 
the ready Solution) of Sulphur was 
very obvious, 


Read before the R. 8. 
Oct. 24. 1745. 


A Continuation of the Above, 


Read, Feb. 6. 1745. 


s Water is a Non- electric, and of | 


Conſequence a Conductor of 
Electricity, 1 had Reaſon to believe 
that Ice was endowed with the ſame 


Properties. Upon making the Expe- 


riment I found my Conjectures not 
without Foundation; for upon elec- 
trifying a Piece of Ice, wherever the 
Ice was touched by a Nomelectric, it 


flaſhed 
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flaſhed and ſnapped. A Piece of Ice alſo 


held in the Hand of an electrified Man, 
as in the beforementioned Proceſſes, 


fired warm Spirit, chemical vegetable 
Oils, Camphor, and Gunpowder pre- 


pared as before. But here great Care 
muſt be taken, that by the Warmth of 


the Hand, or of the Air in the Room, 
| the Ice does not melt; if ſo, every 


Drop of Water therefrom conſidera- 


bly diminiſhes the received Electricity. 
In Order to obviate this, I cauſed my 


Aſſiſtant, while he was electrify ing, to 


be continually wiping the Ice dry up- 


on a Napkin hung to the Buttons of his 


| Coat, and this being electrified as well 


as the Ice, prevented any Loſs of the 


Force of the Electricity. The Expe- 


riment will ſucceed likewiſe, if, in- 
ſtead of the Ice, you electrify the Spi- 
rit, Sc. and bring the Ice not elec- 


trified near them. I muſt obſerve, 


that Ice is not ſo ready a Conductor of 
Electricity as Water; ſa that I very 
| F 2 . 
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frequently have been diſappointed in 


endeavouring with it to fire inflamma-} 


ble Subſtances, when it has been 
readily done by a Sword or the Finger 
of a Man. 

In the firſt Paper“ I had the Ho- 
nour to lay before you upon this Sub- 
je, I took Notice of my having ob- 
ſerved two different Appearances of 
the Fire from electrified Subſtances; 
"= thoſe large bright Flaſhes, which 

be procured from any Part of 
clefrified Bodies, by bringing a Non- 
Electric eee, near them, and with 
which we have fired all the inflamma- 
ble Subſtances mentioned in the Courſe 
of theſe Obſervations ; and thoſe, like 
the firing of wet Gunpowder, HTK 
are only perceptible at the Points or 
Edges of excited Non- electrics. Theſe 
laſt alſo appear different in Colour and 
Form according to the Subſtances from 
which they . For from poliſhed 
* 
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Bodies, as the Point of a Sword, a 
Silver Probe, the Points of Sciſſors, 


and the Edges of the Steel-bar made 


Magnetical by the ingenious Dr. 
Knight, the electrical Fire appears like 


| a Pencil of Rays, agreeing in Colour 


with the Fire from Boyles Phoſphorus ; 


but from unpoliſhed Bodies, as the End 
| of a Poker, a ruſty Nail, or ſuch- like, 


the Rays are much more red. The 
Difference of Colour here, I am of 
Opinion, is owing rather to the diffe- 
rent Reflection of the electrical Fire 
from the. Surface of the Body from 
which it is emitted, than to any Dif- 


ference in the Fire itſelf. Theſe Pen- 


cils of Rays iſſue ſucceſſively as long 
as the Bodies, from which they pro- 
ceed, are exciting; but they are long- 
er and more brilliant, if you bring any 
Non electric not excited near them, 


though it muſt not be cloſe enough to 


make them ſnap. If you hold your 
Hand at about two or three Inches Di- 
ſtance 
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ſtance from theſe Points, you not only 
feel ſucceſſive Blaſts of Wind from 
them, but hear alſo a crackling Noiſe. 


Where there are ſeveral Points, you ob- 
ſerve at the ſame Time ſeveral Pencils 


of Rays. 


beſides the ſeveral Properties, that 
Electricity is poſſeſs' d of peculiar to 


Ir appears from — = mem that 


itſelf, it has ſome in common with 


Magnetiſm and Light. 
ProeosITION |. 


In common with Magnetiſm, Elec- 
tricity counteracts, and in light Subſtan- 
ces overcomes the Force of Gravity. 
Like that extraordinary Power like- 
wile, it exerts its Force in Vacuo as 
powerfully as in open Air, and this 
Force is extended to a conſiderable Di- 


| Nance through various Subſtances of 


different Textures and Denſities, 
COROLLARY, 


ch 


[ a | 


CoOrkKoOLLARY; 


GRAVITY B the general Endeavour 


| and Tendency of Bodies towards the 
Center of the Earth; this is overcome 
by the Magnet with Regard to Iron, 
and by Electricity with Regard to 
light Subſtances both in its Attraction 
and Repulſion; but I have never been 
able to diſcern that vortical Motion, 
by which this Effect was ſaid to be 
brought about by the late Dr. De/agu- 
ers and others, having no other Con- 
ception of its Manner of acting than 
| as Rays from a Center, which indeed 
is confirmed by ſeveral Experiments. 
One of which, very eaſy to be tried, 
is, that if a angie downy Seed of Cot- 
ton Graſs is dropped from a Man's 


Hand, and in its Fall comes within 
the Attraction of the rubbed Tube; 
the Down of this Seed, which before 
ſeemed to ſtick together, ſeparates, and 

forms 
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forms Raysrou nd the Center of the Seed: 


Or if you faſten many of theſe Seeds 


with Mucilage of Gum Arabic, round a 


Bit of Stick, the Down of them when 


elerified, which otherwiſe hangs from 
the Stick, is raiſed up, and forms a cir- 
cular Appearance round the Stick, As 


theſe light Bodies are directed in their 


Motions, only by the Force impreſſed 
upon ths and as their Appearance is 
conſtantly bee ſuch Appearance 
by no Means ſquares with our Idea of 
a Vortex. Some have imagined a Po- 
larity alſo, when they have obſerved Þ 
one end of an excited Glaſs Tube re- | 
pel light Subſtances, and the other at- 
tract them. But this is a Deception, 
ariſing from the whole Length of the 
Tube not being excited, but only ſuch 
Part of it as has been rubbed ; ſo that 
as much of the Tube as is held in the 


Hand, remains in an unexcited State, 


and permits light Subſtances to lie ſtill 
thereon, * forcibly repell'd at 


the 


[49] 
the other End. This attractive Pow- 


er of Electricity acts not only upon 
Non, electrics, as Leaf-Gold, Silver, 


Thread, and ſuch like, but alſo up- 
on originally Electrics, as Silk, dry 


Feathers, little Pieces of Glaſs, and 
Reſin ; it attretts all Bodies, that are 
not of the ſame Standard of Electri- 
city, (if I may be allowed the Expreſ- 
fon) as the excited Body from which 
it proceeds, I have found no Body 
however denſe, whoſe Pores are not 


| pervious to Electricity by a proper Ma- 
nagement, not even Gold itſelf, 


PrRoPosSITION II, 


IN common with Light, Electri- 
city pervades Glaſs, but ſuffers no Re- 
fraction therefrom ; I having from the 
moſt exact Obſervations found its Di- 
rection to be in right Lines, and that 
through Glaſſes of different Forms, 

| 5 inclu- 
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included one within the other, and 
large Spaces left between each Glaſs. 


— 


COROLLARY. 


Tris rectilineal Direction is obſer- 
vable only as far as the Electricity can 
penetrate through unexcited Original- 
ly- electrics, and thoſe perfectly dry; 
nor is it at all material, whether theſe 
Subſtances are tranſparent, as Glaſs; 
ſemidiaphanous, as Porcelain or thin 
Cakes of white Wax ; or quite opake, 
as thick woollen Cloth, as well as wo- 
yen Silk of various Colours; it is only 
neceſſary that they be Originally-elec- 
trics. But the Caſe is widely different 
with Regard to Non- electrics; where- 
in the Direction, given to the Elec- 
tricity by the excited originally-elec- 
tric, is alter'd as ſoon as it touches 


the Surface of a Non- electric, and is 
propagated with a Degree of Swift- 


neſs ſcarcely to be meaſured in all poſ- 
{ible 


id 
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able Directions to impregnate the 
whole Non electric Maſs in Contact 
with it, or nearly ſo, however differ- 
ent in itſelf, and which muſt of Ne- 
ceſſity be terminated by an originally 
Electric, before the Electricity exerts 


the leaſt Attraction, and then this 


Power is obſerved firſt at that Part of 
the Non- electric the moſt remote from 
the Originally- electric. Thus for Ex- 


ample, by an excited Tube held 


over it, Leaf Gold will be attracted 


through Glaſs, Cloth, Sec. held ho- 


rizontally in the Hand of a Man 
ſtanding upon the Floor, and this At- 
traction is exerted to a conſiderable 
Diſtance. On the contrary, the ryb- 
bed Tube will not attract Leaf Gold 
or other light Bodies, however near, 
through Silver, Tin, the thinneſt Board, 
Paper, or any other Non- electric, held 
in the Manner before- mentioned. But 
if you rub the Paper over with Wax 

(os: melted, 
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melted, and by that Means introduce 
the Originally- electric therein, you 
obſerve the Electricity acts in right 
Lines, and attracts powerſully. And 
here I muſt beg Leave to remind you, 
not only of the former Corollary, but 
of ſome of the former Experiments 
alſo; by which it appears, that although, 
to make a Non: electric exert any 
Power, we muſt excite the whole 
Maſs thereof, yet we can excite what 
Part, and what only, of an Originally- 


electric we pleaſe. Thus we obſerve, 


that Leaf-gold, and the Secd of Cot- 
ton-graſs, (which grows upon Boggs 


and is a very proper Subject for theſe 
Inquiries) are attracted under a Glaſs 


Jar made warm“, and turned Bot- 
tom 


* I have conſtantly obſerved, that the electrical 
Attraction through Glaſs is much more powerful, 
when the Glaſs is made warm, than when cold. 
This Effect may proceed from a two-fold Cauſe: 
Firſt, warm Glaſs does not condenſe the Water 
from the Air, which makes the Glaſs, as has been 
Tb OBI... 
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e tom upwards, upon which are placed 


Books and ſeveral other Non- electrics; 


and that the Motions of the light Bo- 
dies underneath correſpond with the 
Motions of the Glaſs Tube held over 
them, the Electricity ſeeming inſtan- 


taneouſly to paſs through the Books 
and the Glaſs. But this does not hap- 


pen, till the Electricity has fully im- 


pregnated the Non-electrics, which lie 
upon the Glaſs, which received Elec- 
tricity is ſtopped by the Glaſs; and then 
theſe Non-electrics dart their Power 
directly through the upper Part of 
the Glaſs after the Manner of Origi- 
nally- electrics. But if the thinneſt 
Non- electric, even the fineſt Paper, as 


before mentioned, is held in the 
Hand 


before + demonſtrated, a Conductor of Electricity: 


ſecondly; As heat enlarges the Dimenſions of all 
known Bodies, and conſequently cauſes their con- 
ſtituent Parts to recede from each other, the electri- 
cal Effluvia, paſſing in ſtraight Lines, find proba- 
bly a more ready Paſſage through their Pores, 
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Hand of a Man at the ſmalleſt Di- 
ſtance over the Leaf-Gold, and the 
Electricity is not ſtopped, not the leaſt 
Power will be exerted, and the Gold] 
will lie ſtill. I muſt here remark 
likewiſe, that this Law of Electricity 
is ſo conſtant and regular, that I have 
not found one Deviation from it; fo 


that even the Quickſilver, ſpread thin, El 


as it uſually is at the Back of a Plate 
of a Looking-glaſs, will prevent the 
paſſing through of the electrical Attrac- 
tion, unleſs ſtopped by an Originally- I ch 
electric. This Penetration of the 
electrical Power through Originally- I x 
electrics is much greater than has hi- IB. 
therto been imagined, and has cauſed 
the Want of Succeſs to great Num- 
bers of Experiments. I have been at 
no {ſmall Pains to determine, how far 
this Power can penetrate through a dry Ii 
Originally- electric; and have found 
by repeated Trials, that either in a 
Cake of Wax alone, or of Wax and J 
Reſin 
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Reſin mixed, when the Electricity is 
very powerful, it has paſſed, I fay, in 
ſtraight Lines through theſe Cakes of 
the Thickneſs of 2 Inches and +; but 


I never could make it act through one 


of 2 Inches =, for in this it was per- 


fectly ſtopped. So that the Cakes 
commonly made uſe of to ſtop the 
Electricity, by being too thin, ſuffer a 
conſiderable Quantity of the electrical 
Power to pervade them, and be loft 
in the Floor, I make no Doubt, if 
the electrical Power could be more in- 
creaſed, it would penetrate much fur- 
ther through theſe Originally- electric 


Bodies. 
PROYOST!T ION III. 


ELECTRICITY, in common with 
Light likewiſe, when its Forces are 
collected and a proper Direction given 
thereto upon a proper Object, produces 
Fire and Flame. 


COROLLARY, 


LS 
COROLLARY. 


Tus Fire of Electricity (as I have 
before obſerved) is extremely delicate, 
and ſets on Fire, as far as I have ye 
experienced, only inflammable Va. 

pours, Nor is this Flame at all 
heightned by being ſuperinduced up- 
on an Iron Rod, red hot with coarſer 
culinary Fire, as in a preceding Expe- 
riment; nor diminiſhed by being di- 
rected upon cold Water. However ! 
was deſirous of knowing, if this Flame 
would be affected by a ſtill greater De- 
gree of Cold; and in order to deter- 
mine this, I made an artificial Cold; by 
which the Mercury, in a very nice 
Thermometer adjuſted to Fahrenheit“ 
Scale, was depreſſed in about 4 Mi- 
nutes from x5 Degrees above the 
freezing Point to 30 Degrees below it, 
that 1s, the Mercury fell 45 Degrees, 
From this cold Mixture, when electri- 
fied, the Flaſhes were as powerful and 

- the 


1 


the Stroke as ſmart as from the red hot 


Iron. I could have made the Cold 
more intenſe, but the above was ſuf- 
ficient for my Purpoſe. This Experi- 
ment ſeems to indicate, that the Fire 
of Electricity is affected neither by the 
Preſence or Abſence of other Fire. 
For as red hot Iron, by Sir //aac New- 
ton's Scale of Heat, is fixed at 192 
Degrees, and as the Ratio between Sir 
Iaad s Degrees and Fahrenbeu's is as 
34 to 180, it neceſſarily follows, 
that the Difterence of Heat between 
the hot Iron and the cold Mixture is 
1040 Degrees; and nevertheleſs this 
vaſt Difference makes no Alteration 
in the Appearance of the electrical 
Flame. We find likewile, that as the 
Fire, ariſing from the Refraction of 
the Rays of Light by a Lens, and, 
brought to a 3 is obſerved firſt 


at ſome ſmall . from their Sur- 
faces, to ſet on Fire combuſtible Sub- 
ſtances; the ſame Effect, as I have 

H before 


E 
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before obſerv'd, is produced in like 


Manner by electrical Flame. 
IT May perhaps be thought too mi- 


nute in ſome of the before- mentioned 


Particulars; but in Inquiries abſtruſe 
as theſe ae! where we have ſo little 7 
priori to direct us, the greateſt Atten- 
tion muſt be had to every Circum- 
ſtance, if we are truly deſirous of in- 
veſtigating the Laws of this ſurprizing 


Power. For, as has been ſaid upon a- 


nother Occaſion by my ever honoured 
Friend MaRTIN For kES, Eſq; our 


moſt worthy Preſident, * that Elec- 


« tricity ſeems to furniſh an inexhau- 


ſtible Fund for Inquiry; and ſure 
Phenomena ſo various and ſo won- 
derful can ariſe only from Cauſes ve- 
ry general and extenſive, and ſuch as 
mul have been deſigned by the Al- 
mighty Author of Nature for the 
Production of very great Effects, and 
ſuch as are of great Moment to the 
<q ſtem of the Univerſe,” 
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Ir theſe Obſervations receive the 
Countenance of this learned Society, 
I ſhall think myſelf ſufficiently recom- 
penſed, and am, 

Gentlemen, with the higbeſt Efleem, 

your moſt Obedient 


humble Servant, 


W.,WarsoNn. 


E ˙· 


